Objective The objectives of this study were to identify cancerrelated health care services and to explore the presence of inter-organizational interactions among clinical and support oncology services in southern Puerto Rico. Methods From January through July of 2010, a survey was completed by 54 health care organizations offering clinical, supportive, or both services to cancer patients/survivors (CPS) in southern PR. Survey data were compiled and descriptive analyses performed using the software Statistical Package for a Social Science (SPSS), version 18.0.
Introduction
Cancer is the second leading cause of death both on the US mainland and on the island of Puerto Rico. The cancer incidence rate in Puerto Rico has increased an average of 0.3 % per year from 1990 to 2010 [1] . This increase in the rate of cancer risk is a trend that is being seen, though inconsistently, throughout the island. According to the Puerto Rico Central Cancer Registry [2] , eight out of 15 municipalities ascribed to the Ponce Health region, located in Southern Puerto Rico, have a high cancer incidence rate ranging from 304.71 to 347.20 (rate per 100,000), thus representing the Puerto Rico's health region with greater number of municipalities reporting high cancer incidence rates. In many instances, cancer patients' needs are not being met in terms of ensuring that these patients have adequate access to services, thus contributing to health care disparities. Therefore, one of the initial steps that must be taken to confront this challenge is to identify resources available to meet patients'/survivors' needs.
Cancer patients/survivors (CPS) experience significant medical and supportive-care needs that extend from the time of diagnosis through treatment to survivorship or death [3] [4] [5] [6] [7] . Health information and pain and symptom management, as well as emotional/psychological support, are some of the most prevalent needs among this population [8] [9] [10] [11] [12] [13] [14] [15] . Organizations that provide supportive and health care services are important resources for addressing psychosocial needs. Although these services have the potential to improve health outcomes for patients [7] , said services may not be provided in the manner or to the degree recommended by both the National Comprehensive Cancer Network (NCCN) and the Institute of Medicine (IOM) [16] . For example, the IOM report "Cancer care for the whole patient: meeting the psychosocial health needs" published a model for psychosocial services implementation, which recommends the identification of psychosocial health need and further connecting patients with needed psychosocial services. This model sets the gound for the practice of collaborative care among clinical and support service organizations providing care to cancer patients. On the other hand, the NCCN distress management guidelines provide a tool (the distress thermometer) for identifying distress and sources of distress (e.g., psychosocial needs) in cancer patients along with an algorithm for providing psychosocial care (e.g., mental health, social work, and spiritual counseling).
The management of complex health conditions such as cancer makes it imperative for professionals to work interdependently [17, 18] . In addition, inter-organizational communication regarding the details of a given patient's health care as well as the strategies for providing that health care is crucial in the effective coordination of said patient's cancer treatment [19] . It is likely that an integrated and interactive approach to both health and supportive care would promote in the patient a sense of reassurance and control and a validation of his or her cancer experience while simultaneously encouraging the participating health care providers to better coordinate the care being given [20] . Effective inter-organizational relationships can improve health outcomes in cancer patients and can engender a better level of service than a single health care provider or organization can provide [3] .
An example of an effective inter-organizational collaborative approach is the Community Partners in Care (CPIC) project, which was a practical randomized control trial testing the effectiveness of two sets of health service approaches in reducing depression burden in underserved population [21] . The project tested whether agencies and communities collaborating under community engagement principles, called Community Engagement and Planning (CEP), improve mental health services and client outcomes when compared to agencies working alone but with access to resources such as technical assistance and outreach. Among other findings, CPIC's collaborative partnership condition CEP was effective in increasing mental health quality of life and physical activity; it also reduced mental health hospitalizations, medication visits to mental health care providers, and risk factors for homelessness [22] . Another example of an effective collaborative interorganizational partnership is the Massachusetts Community Networks to Eliminate Cancer Disparities Through Education, Research, and Training (MassCONECT) [23] . It integrates partners from different community sectors such as communitybased coalitions, policy makers, academics, media, and community leaders, among others. Using a community-based participatory research (CBPR) approach, MassCONECT leverages the resources and knowledge of partners for the reduction of cancer health disparities in Boston, Worchester, and Lawrence, Massachusetts. A network analysis of MassCONECT partners' interactions revealed positive significant relationships between sectorial interconnections and intermediate outcomes such as delivery of community activities and policy engagement.
Two of the challenges for many CPS are lacking knowledge about cancer supportive care services and being unable to easily identify where or how to make use of these services [24, 15] . Furthermore, some oncologic services may be available to a given patient only for specific periods of time and then unavailable, or the patient may no longer qualify for a given service once the active treatment phase is completed [11] . Supportive care services must be used according to an individual's perceptions of his or her own need [25] . Thus, a collaborative approach among health care professionals optimizes each patient's quality of care [19] . Puerto Rico's health care system is based on a business model similar to that upon which the US system is modeled [26] . Under this model, federal funds (similar to those allocated to the Medicaid and Medicare programs) are provided to cover health service costs for those who cannot afford private health insurance and who meet specific income criteria [27] . Previous to the privatization of the health care system in Puerto Rico, two parallel health care systems provided services to almost the entire population. An individual's not being able to pay for private health insurance, which was the case for almost 60 % of the population, was condition enough for that person to obtain public health care. The implementation of the Puerto Rico Health Reform, which is based on the concept of the privatization of health care, resulted in the imposition of strict qualifications for those seeking coverage, which qualifications include the coverage seeker having an income below 200 % of the federal poverty level. Accordingly, an underinsured group developed, which was composed of those who could not pay for private health insurance but who did not qualify under the new eligibility criteria. Not always recognized but also contributing to health disparities is the fact that HMOs distribute their health care services on a capitation formula that is not always fair for patients with chronic and catastrophic diseases, such as cancer. In 2010, changes to the public health care plan were implemented that allowed patients to go directly to specialized care services as needed [28] . Similar to the USA, medical and clinical care for CPS is mostly covered by public or private insurance plans, but most supportive and psychosocial services rely on different sources of funding (donations, fund raising, philanthropy, etc.). Currently, clinical and supportive oncology care services are available in the southern region of Puerto Rico, but, to the best of our knowledge, no systematic efforts have been made to identify these services and subsequently describe the interactions of the various organizations that provide them.
Therefore, the purpose of this exploratory descriptive study was to identify cancer-related medical and supportive care services in the southern area of Puerto Rico and explore already existing inter-organizational interactions. This project was part of a larger study conducted under the outreach component of an NCI-funded U56 and the current U54 (2012-2017) partnership between the Ponce School of Medicine and Health Sciences (PSMHS) and the Moffitt Cancer Center (MCC) known as the PSM/MCC partnership. The study was initiated because of a growing need to increase awareness of available services, a need identified by community members attending a series of community forums and focus groups conducted in the southern part of the island (Ponce, PR) under the auspices of the PSM/MCC partnership [29] .
Methods
A questionnaire was developed by the members of the research team (EC and JJ) based on results from a previous qualitative study looking at clinical and support service administrators' perceptions of inter-organizational network practices and also based on the research literature [30, 31] . The survey asked about specific organizational information such as type(s) of service offered, service coverage area, source(s) of funding, characteristics of the population served, and details regarding existing inter-organizational relationships (e.g., networking practices and formal administrative collaborative agreements with other organizations). Participants were also asked whether they wanted to be included in a service directory that was going to be developed. After receiving the completed surveys, additional follow-up calls were made when needed to verify the accuracy of the organization's/ provider's information for inclusion in the service directory.
For this article, the term organizations refers to private medical and ancillary service clinics, palliative care including hospice services, hospitals, private medical offices, government-based organizations, and non-profit communitybased and faith-based organizations. Organizations were initially identified from a list of attendees of previous community forums sponsored by the U-56 PSM-MCC Partnership Outreach Component [29] . Other organizations were identified using a snowballing approach and through the telephone directory. Organizations were selected to participate in the study if they provided any type of clinical and/or supportive service to cancer patients in southern Puerto Rico, as defined by Puerto Rico's health department southern region. This broad selection criterion facilitated the identification and inclusion of organizations providing service to cancer patients regardless of their main population target.
The project was approved by the Institutional Review Board of PSMHS. Each participant signed an informed consent and an authorization for inclusion into the proposed service directory. A total of 148 organizations were initially identified (clinical services=109; support services=39). Out of the 148 organizations, 30 organizations did not meet the selection criteria because services were not available in southern Puerto Rico (clinical services=22; support services=8) and 28 were excluded for other reasons (refused=11, no longer providing services=4, were part of a participating organization=13). Questionnaires were either emailed or faxed to 90 southern Puerto Rico organizations who offered medical or supportive health care services. Of the 90 service organizations identified, 56 completed the survey (62 % response rate), but two were excluded from the analysis because their services were unrelated to cancer (e.g., disaster-related services), leaving 54 organizations. Of the 34 organizations that did not complete the survey, 29 provided clinical services and 5 support services. Data collection took place between January 2010 and July 2010.
Data were entered into an Excel data file without identifiers and analyzed using the statistical software Statistical Package for the Social Sciences (SPSS), version 18.0. Continuous variables were described by mean and standard deviation, as well as by median and range; categorical variables were described using frequencies and percentages. Categorical variables were evaluated using chi-square statistics (or Fisher's exact test, when applicable). The significance of all statistical analyses was defined as a p value of lower than 0.05.
Results

Clinical and support service organization characteristics
An overview of the organizations' characteristics is shown in Table 1 . First, the 54 organizations that participated in this study were grouped into three categories: clinical services (n= 26), support services (n=16), and combined services (n=12). Clinical services included primary medical care, specialized medical care, palliative care, laboratories, general hospital care, and mental health care. Support services included support groups, social work, spiritual support, health education, and advocacy. Of the organizations surveyed, 13 (24 %) extended their services to counties outside the area of southern Puerto Rico. Forty-seven organizations had their headquarters in two major urban municipalities (Ponce=42 and San Juan= 5) and seven had their headquarters in rural municipalities (Fig. 1) .
Of the 54 surveyed organizations, 13 (24 %) offered their services exclusively to patients diagnosed with cancer. The majority of the organizations (59 %, n=32) provided services to all age groups, including children, adolescents, and adults (Table 1) . However, out of the three oncology clinics surveyed, none offered cancer clinical services to children, and there was only one oncologist per clinic. Even though this seems a small number (n=3 oncologists), it represents 75 % of the total oncologist population (n=4) in southern Puerto Rico at the time of the study.
The majority of the organizations surveyed (48 %) provided services exclusively in the clinical field, and 30 % of the participating organizations provided only support services. Only 22 % of the surveyed organizations provided both clinical and support services. The support services that were being offered in combination with the abovementioned clinical services were health education (n=8), support groups (n=7), social work (n=5), spiritual support (n=6), and advocacy (n=2). Among the organizations providing only support services, the most cited services provided were financial All age groups (14) Adults, adolescents, and the elderly (7) Adults and the elderly (4) Adults only (1) (6) Advocacy (5) Peer support (support group) (6) Social work (9) N/A Yes (6) No (10) Referrals (7) Referrals and information exchange (2) Referrals, information exchange, and administrative agreements (4) Referrals and administrative agreements (1) Not reported (2) Combined (12) All age groups (8) Adults, adolescents, and the elderly (2) The elderly, only (1) Adults, adolescents, and children (1) Physiatry (1) Oncology hematology (1) Gynecology (1) Surgery (1) Psychology (2) Multiple clinical services (general hospital) (2) Hospice (2) Radiology (1) Imaging center (1) Health education (7) Spirituality (6) Peer support (support group) (7) Social work (6) Advocacy (2) Private (12) Public (9) Yes (2) No (10) Referrals (3) Referrals and information exchange (8) Referrals, information exchange, and administrative agreements (1) assistance (n=8), social work (n=9), health education (n=6), support groups (n=6), and spiritual support (n=6). Of the 38 organizations that reported accepting health care insurance payments, 71 % (n=27) accepted the governmentprovided health insurance (Reforma, in its original Spanish) ( Table 1 ). These included organizations in the clinical-service and combined-service categories. On the other hand, only 38 % (n=6) of these support organizations reported receiving external funding (e.g., state/federal grants) to complement their service operations. Overall, only 14 % of all the clinical, support, and combined service organizations (n=54) reported receiving external funding to aid their operational costs.
Inter-organizational interactions
Relationships were grouped into one of the following three categories: referral practices, information exchange (complying with HIPAA standards), and administrative agreements, which are a type of formal, written collaborative agreements similar to a memorandum of understanding (MOU). Participants had the option of selecting multiple categories to describe their type (or types) of interaction with other organizations; thus, most of the organizations reported practice in more than 1 category (67 %, n=36; 2 missing), while 12 organizations reported only referral practices (referrals) and 1 organization reported only information exchange ( Table 1 ). The most common interaction practice was the combination of referral and information exchange (n=27) which was followed by the combination of referral, information exchange, and formal, written collaborative agreement (n=8).
Referral practices
The distribution of referrals (received and made) and instances of information exchange are summarized in Table 2 . For this part, participants were given the option of responding to all of the practices that applied, meaning that more than one choice could be selected. When assessing each organization's pattern of reported referrals, the results show that 45 % of the reported external referrals were generated from clinical services, 30 % from support services, and 25 % from combined service organizations. Furthermore, the majority of the organizations reported making referrals to clinical services (n =42 responses) followed by support services (n=32 responses). Information exchange was practiced more with clinical services (69 %) than with support services (31 %).
Within the group of organizations that receive patients referred from other organizations, 69 % (n=37) reported receiving referrals from primary care physicians, 63 % (n= 34) from medical specialists, and 30 % (n=16) from palliative care services. When the organizations reported the details of their clinical referrals, 61 % (n=33) of these were for medical Numbers in red represent the amount of organizaƟons with physical faciliƟes located in the corresponding town.
-Numbers in blue represent the amount of "red numbered" organizaƟons extending their services to the corresponding towns. Fig. 1 Distribution of the surveyed organizations in Puerto Rico. Numbers in red represent the amount of organizations with physical facilities located in the corresponding town. Numbers in blue represent the amount of "red-numbered" organizations extending their services to the corresponding towns specialists, 43 % (n=23) for mental health services, and 37 % (n=20) were referrals for primary care services. Of the organizations that exchanged information with clinical services providers, 52 % (n=28) were with medical specialists, 41 % (n=22) were with primary care physicians, and 20 % exchanged information with mental health services. Of the 26 organizations offering clinical services, only 7 reported that they had referred patients to support groups. When we considered referral practices, our analysis showed interesting contrasts and patterns. For example, organizations that offered clinical services received referrals from other organizations that also offered clinical services more often (77 %) than they did from organizations that offered support services only (56 %), but the observed difference between these two types of organization was not statistically significant (Fisher's exact test: p=0.14). As expected, all of the organizations that offer combined services and that were included in the study also received referrals for clinical services.
MunicipaliƟes of Puerto Rico
Likewise, 62 % of the organizations that offer support services received referrals from like organizations (that is, those that also offer support services), and 58 % of the organizations that offer combined services received referrals for support services. This observed difference was not statistically significant (Fisher's exact test: p>0.05). On the other hand, clinical service organizations were the least likely to receive referrals for support services (19 %).
The referral patterns for clinical services were similar among organizations. The majority of organizations that offered clinical services (81 %), support services (69 %), or the combination of both (83 %) referred their patients to other health care organizations for needed clinical services. The observed difference was not statistically significant (Fisher's exact test: p>0.05).
A similar pattern was observed when health organizations referred their patients or clients for support services. The majority of organizations that offered clinical services (46 %), support services (69 %), or combined services (75 %) referred their patients to other health organizations for support services. The observed difference was not statistically significant (Fisher's exact test: p>0.05).
Network practices
Health organizations that offered clinical services (85 %) or combined health services (75 %) were likely to exchange clinical information between them. Organizations that offered support services were less likely to exchange clinical information with other health organizations, and the difference was statistically significant (Fisher exact p<0.001).
Less than 20 % of those organizations that offered clinical services and exactly 25 % of those that offered support services reported that they exchanged support information with other health organizations. The observed difference (19 vs. 25 %) was not statistically significant (Fisher's exact test: p>0.05). It is notable that a higher percentage of those organizations that offered combined services (58 %) did exchange support information with other health organizations. This difference was statistically significant (Fisher's exact test: p<0.05).
Discussion
This study suggests that there are gaps in the availability of services, including oncology services, pediatric oncology services, and psychosocial support services. Results showed that the three oncology clinics surveyed were operating with only one oncologist. This finding points to the lack of oncologists available to provide care in southern Puerto Rico. By the time the study was conducted, there were only four oncologists providing services to patients in the southern part of the island. Currently, the majority of the oncologists are providing clinical care in the San Juan metropolitan area, which majority includes those who provide pediatric oncology care. This is a major gap in access to oncology services, especially in light of the fact that southern Puerto Rico has one of the highest cancer incidences and mortality rates on the island.
Furthermore, only 13 (24 %) organizations reported providing services exclusively to cancer patients. Sharing services with patients with other conditions is a common practice in most health systems. Nevertheless, the lack of specialized services in the Ponce region and the recent increase in cancer incidence [1, 32] may impose an overwhelming demand on the system. In addition, this practice may negatively impact the quality of services offered, further contributing to the cancer burden. Another significant finding is the scarcity of specialized oncology services for children. This lack of available pediatric services may increase distress in families of pediatric cancer patients, especially considering that most specialized pediatric services are located in a distant geographic area (the San Juan metropolitan area) and parents must travel long distances or even stay out of town to take care of the sick child, leaving other children under each other's or a relative's care.
Results also show that although the reach of most organizations' services extended to populations in distant rural geographic areas, most of the headquarters of these organizations were established in urban areas (Fig. 1) , creating challenges for patients and caregivers who have to travel to distant regions in order to access needed services. This is a common panorama in other health systems. Services are typically available in urban areas, and often, rural areas lack accessibility to these services [15] . Living in a rural area by itself may not explain this rural-urban disparity, but when combined with other factors, such as limited access to service or availability, socioeconomic disadvantages, ethnicity, and transportation difficulties, among others, the totality contributes to increasing health disparities considerably [33] . After receiving a diagnosis, cancer patients face complexities and disorganization in the health system. These complexities are similar among rural and urban patients, but the ability to resolve the need depends on the availability of resources [23] .
Most participating organizations provided clinical/medical services; only 16 (30 %) reported providing support services, and 12 (4.5 %) provided combined services (clinical/supportive). It is well established that a cancer diagnosis affects not only the patient's physical well-being but also his or her emotional and social functioning [5] . For example, cancer patients and survivors tend to experience such negative emotions as anger, guilt, depression, isolation, stress, and anxiety, among others [11, 13, 34] . Also, the uncertainty and fear of relapse after one has been successfully treated can absorb a substantial part of the emotional well-being of a given survivor [11, 12, 14] and can last many years [34] [35] [36] . Additional burdens on CPS include the need for social support [14] , affective and intimacy problems, and economic and vocational struggles [34] , all of which can be distressing to both the physical and the psychosocial functioning of patients and their caregivers [37, 38] .
Receiving a cancer diagnosis almost invariably causes stress in the diagnosed individual. Given that, it is perhaps not surprising that our study findings revealed that the second most requested non-clinical services are those aimed at alleviating the resulting mental health burden of a cancer diagnosis. Upon consideration of both of these points, coupled with our realization that there is a dearth of literature on this subject, we have come to the conclusion that comprehensive studies examining the availability of and accessibility to mental health services (particularly those specializing in psychooncology) are needed. Supportive social work and/or support group services should not substitute for mental health services. Few organizations reported providing combined clinical/support services. Moreover, the majority of the referrals generated were for clinical services (e.g., specialized care), with supportive/social work services ranking second.
As recommended by the Institute of Medicine (IOM), cancer care should be provided to the "whole patient," and such care must address psychosocial health needs, ideally doing so through a coordinated and integrated health care system [6] . However, the coordination of such quality care remains a challenge for the cancer care systems already in place in the USA and Canada [6, 39, 40] . Although the study described herein was a descriptive one, the data obtained indicate that the role of the Puerto Rican health system in addressing non-clinical issues requires further and more comprehensive study.
These findings point to a gap in the provision of integrated health services (clinical vs. support), which consists precisely of a lack of integration. In Puerto Rico, similar to the USA, the practice of offering integrated health care services remains a challenge and is not yet standard procedure in many health care organizations. Therefore, these data may be reflective of this reality. The consequences of this lack of communication between clinical and support organizations for cancer patients might negatively impact the quality of the health care services under discussion. The literature evidences the benefits of an integrated health system for patients with chronic conditions [41, 42] . Because services to satisfy the needs of CPS are not always available with the same intensity along the continuum of cancer survivorship, this underlines the urgency of the need for integrative and interdisciplinary care delivery [11, 42, 43] .
When exploring the inter-organizational relationships, few (n=8) reported having any formal administrative agreements. Moreover, only 14 % of the overall organizations indicated having received external funding for supporting their administrative and service operations (e.g., federal and/or state grant mechanisms). Considering the difficulties presented by the current global economic situation and the scarcity of resources, collaborations between available organizations would be advantageous. Further network analysis studies of such collaborations are needed to identify gaps in the system [30, 44, 45] and determine the changes needed to bring about an integrated health care system [42, 46] .
A systematic review on health care system integration conducted by Suter and collaborators [42] underlines the need to implement a successful integrated health care system. Some of the key concepts identified by the authors are the inclusion of a comprehensive patient-focused health care service, maximization of patient access to services, an inter-professional team approach, a shared vision of integration among health care providers, and a governance structure that promotes coordination and collaboration, among others. However, until systemic, structural changes occur, efforts must be made to at least facilitate communication and collaboration among the clinical and support service organizations as a way to maximize existing resources. Therefore, a desired outcome of the present study will be the creation of a service directory intended to help patients/families/care providers identify available resources. Future research will explore the impact of this directory on facilitating cancer care.
Some study limitations warrant further discussion. For example, one of the limitations of this study is that the sample was not probabilistic; thus, the results cannot be generalized. One of the challenges we faced was the lack of information available about cancer support and clinical services in southern Puerto Rico. Thus, we had to rely on various sources of information such as key informants, telephone directory, and snowballing approach in order to identify the organizations. Even though we made all the efforts to identify the organizations, we are not clear how many were left out and what the nature of their service was (e.g., clinical or support). An alternative approach, although laborious, will be to use geographical information system (GIS) technology to plot the geographical location of the service agencies and have a comprehensive estimate of the number of agencies providing service. Another limitation of the study was that network practices were assessed through self-report. Even though self-report measures may be influenced by the informant's ability to recall the information, it provides an estimate of the network practices based on the key informants' reported information. Finally, because of the descriptive nature of this study, more thorough network analyses are warranted to confirm, expand on, or refute our findings.
